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In the title molecule, C25H 19 N 3 0 3 S3, the tetrahydropyridine 
ring adopts a half-chair conformation. The dihedral angle 
between the least-squares plane through the tetrahydro- 
pyridine ring and two thiophene and two benzene rings are 
6.25 (9), 89.49 (9), 76.43 (9) and 84.93 (8)°, respectively, while 
the dihedral angle between the 1,3,4-oxadiazole and tetra- 
hydropyridine rings is 81.14 (9)°. In the crystal, adjacent 
molecules are connected via weak C— H- ■ -N hydrogen bonds, 
forming a chain along the b axis. 

Related literature 

For applications of 4,5,6,7-tetrahydrothieno[3,2-c]pyridine 
derivatives, see: Lopez-Rodriguez et al. (2001); Roth et al. 
(1994); Ying & Rusak (1997). For a related structure, see: Fun 
et al. (2011). For ring conformational analysis, see: Cremer & 
Pople (1975). For the stability of the temperature controller 
used in the data collection, see: Cosier & Glazer (1986). 




Experimental 

Crystal data 

C 2 5H 19 N 3 0 3 S 3 
M, = 505.61 
Triclinic, PI 
a = 7.9108 (1) A 
b = 12.0943 (1) A 
c = 12.9498 (2) A 
a = 69.253 (1)° 
/3 = 76.794 (1)° 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
= 0.889, r max = 0.966 

Refinement 

R[F 2 > 2a(F 2 )] = 0.053 

wR(F 2 ) = 0.122 

S = 1.03 

8887 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 77.460 (1)° 
V= 1115.30 (2) A 3 
Z = 2 

Mo Ka radiation 
li = 0.37 mm -1 
T = 100 K 

0.33 x 0.16 x 0.09 mm 



33050 measured reflections 
8887 independent reflections 
5904 reflections with / > 2o(I) 
R iM = 0.058 



307 parameters 

H-atom parameters constrained 
Ap„ax = 0.47 e A~ 3 
Ap mi „ = -0.56 e A~ 3 



D-H-A 


D—H 


H- ■ A 


D- ■ A 


D-H-A 


C24-H24.4- ■ -Nl' 


0.99 


2.52 


3.417 (2) 


150 


Symmetry code: (i) x, y — 


l,z. 









Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Acta Cryst. (2011). E67, o2781-o2782 [ doi:10.1107/S1600536811038621 ] 

2-(Biphenyl-4-yl)-5- [3-(4,5,6,7-tetrahydrothieno [3,2-c] pyridine-5-ylsulfonyl)thiophen-2-yl] -1 ,3,4- 
oxadiazole 

H.-K. Fun, M. Hemamalini, S. Rai, A. M. Moor and P. Shetty 
Comment 

4,5,6,7-Tetrahydrothieno[3,2-c]pyridine derivatives have been extensively studied in medicinal chemistry due to their vari- 
ous biological activities (Lopez-Rodriguez et al., 2001). 4,5,6,7-Tetrahydrothieno[3,2-c] pyridine oxadiazole derivatives are 
mainly used in CNS functions and disorders such as schizophrenia (Roth et al, 1994), depression, epilepsy, migraine, and 
control of circadian rhythm (Ying & Rusak, 1997). Keeping in view of the biological importance of this class of compound, 
we synthesized the title compound to study its X-ray crystal structure. 

In the title compound (Fig. 1), the rings A (N3/C19,C20,C23-C25), B (N1/N2/01/C13,C14), C (S3/C20-C23), D (S2/ 
C15-C18) E (C7-C12) and F (C1-C6) are essentially planar. The tetrahydropyridine (N3/C19,C20, C23-C25) ring adopts 
a half-chair conformation with puckering parameters Q = 0.4970 (18) A, 0 = 129.3 (2)° and (p = 153.0 (3)° . The dihedral 
angle between the least-square planes of the rings are A/B = 81.14 (9)°, A/C = 6.25 (9)°, A/D = 89.49 (9)°, A/E = 84.93 
(8)°, A/F = 76.43 (9)° B/C = 78.71 (10)°, B/D = 9.55 (10)°, B/E = 10.88 (9)°, B/F = 11.16 (10)°, C/D = 87.86 (9)°, C/E = 
83.55 (9)°, C/F = 73.04 (9)°, D/E = 13.31 (9)° and D/F = 16.40 (9)°. 

In the crystal structure, (Fig. 2), adjacent molecules are connected via weak intermolecular C — H - N (Table 1) hydrogen 
bonds to form one-dimensional chains along the 6-axis. 

Experimental 

To a mixture of 3-(6,7-dihydrothieno[3,2-c]pyridine-5(4//)-ylsulfonyl) thiophene-2-carbohydrazide (0.5 g, 0.0014 mol) and 
biphenyl carboxylic acid (0.28 g, 0.0014 mol), neutral alumina (0.5 g) and POCI3 (1.1 g, 0.007 mol) were added. The 
resulting mixture was irradiated in a microwave oven for 5 min. Mass analysis of crude reaction mixture confirmed the 
completion of the reaction. The reaction mixture was concentrated and the residue was purified by column chromatography 
to get the title compound, which was recrystallised using acetone. Yield: 68%, m.p. 441-443 K. 

Refinement 

All hydrogen atoms were positioned geometrically [C-H = 0.95-0.99 A] and were refined using a riding model, with (7i S0 (H) 
= 1.2 UUC). 
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Fig. 1. The molecular structure of the title compound, showing 30% probability displacement 
ellipsoids. 



i 



I 



Fig. 2. A view of the crystal packing of the title compound (I). H atoms not involved in hy- 
drogen bonding are omitted. 



2-(Biphenyl-4-yl)-5-[3-(4,5,6,7-tetrahydrothieno[3,2-c]pyridine- 5-ylsulfonyl)thiophen-2-yl]-1,3,4-oxadiazole 



Crystal data 




C 2 5H 19 N 3 0 3 S3 


Z = 2 


M r = 505.61 


P(000) = 524 


Triclinic, PI 


D x = 1.506 MgnT 3 


Hall symbol: -P 1 


Mo radiation, A, = 0.71073 A 


a = 7.9108 (1) A 


Cell parameters from 6236 reflections 


b= 12.0943 (1) A 


6 = 2.7-33.5° 


c= 12.9498 (2) A 


|i = 0.37 mm 1 


a = 69.253 (1)° 


T= 100 K 


(3 = 76.794(1)° 


Block, colourless 


y = 77.460(l)° 


0.33 x 0.16 x 0.09 mm 


V= 1115.30(2) A 3 





Data collection 



Bruker SMART APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 



8887 independent reflections 

5904 reflections with / > 2a(7) 
ic int = 0.058 



6max - 33.8°, I 

/j = -12-»12 



, = 1.8 
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(SADABS; Bruker, 2009) 

J min = 0.889, T max = 0.966 k = -18—18 

33050 measured reflections / = -19— >20 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o{F 2 )} = 0.053 
wR(F 2 ) = 0.122 
S= 1.03 

8887 reflections 
307 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

0.3497.P] 



w = 1/[0 2 (F O 2 ) + (0.0478P) 2 



where P = (F 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.47 e A~ 3 

Ap m in = -0.56 e A~ 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


^iso*/^eq 


SI 


0.68865 (5) 


0.88728 (4) 


0.30396 (4) 


0.01750 (9) 


S2 


0.21890 (5) 


1.13555 (4) 


0.34716 (4) 


0.02341 (10) 


S3 


0.87479 (6) 


0.36589 (4) 


0.41597 (5) 


0.03181 (13) 


01 


0.72380 (15) 


1.15330 (10) 


0.22602 (10) 


0.0197 (2) 


02 


0.79409 (15) 


0.90109 (11) 


0.37398 (11) 


0.0232 (3) 


03 


0.74563 (16) 


0.92047 (11) 


0.18551 (11) 


0.0230 (3) 


Nl 


0.66367 (19) 


1.34718 (13) 


0.20268 (14) 


0.0253 (3) 


N2 


0.51049 (19) 


1.29548 (13) 


0.25770 (14) 


0.0250 (3) 


N3 


0.66204(18) 


0.74881 (12) 


0.34721 (12) 


0.0185 (3) 


CI 


1.5791 (2) 


1.37068 (16) 


-0.08077 (16) 


0.0227 (3) 


H1A 


1.5056 


1.4454 


-0.0869 


0.027* 


C2 


1.7532 (2) 


1.36806 (17) 


-0.13241 (16) 


0.0252 (4) 


H2A 


1.7985 


1.4409 


-0.1724 


0.030* 
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Atomic displacement parameters (A ) 



SI 
S2 
S3 
Ol 



0.01654 (16) 
0.01898 (18) 
0.0246 (2) 
0.0199 (5) 



U 22 

0.01276 (18) 
0.0208 (2) 
0.0142 (2) 
0.0135 (6) 



C/ 33 

0.0226 (2) 
0.0301 (3) 
0.0525 (3) 
0.0258 (7) 



-0.00104 (13) 
0.00215 (15) 
0.00070 (16) 
-0.0021 (4) 



-0.00308 (15) 
-0.00360 (17) 
-0.0087 (2) 
-0.0021 (5) 



U 23 

-0.00578 (16) 
-0.01094 (19) 
-0.0063 (2) 
-0.0078 (5) 
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C4 


a A7 /i a /ol 
U.U24y (5) 


a mi t /a a 
U.UZ3Z (y) 


A A/17/: /171 

U.U4ZO (1Z) 


A AA1 O /71 
U.UU35 ( /) 


A AAA7 /Ol 
— U.UUy/ (5) 


nnui /aa 

—u.uio / (y) 


/^c 
C3 


a mcc /ol 
U.U/J6 (6 ) 


A A1 *7A /OA 

u.ui /y (0 J 


A A770 f 1 Al 
U.UZ /5 (1U) 


A AAA/; t C\ 

— U.UUU0 (0) 


A AAAA /71 

— u.uuyu ( /) 


A AAOI 

— U.UUoJ {/) 


r^/; 


a n~>A6. (i\ 
U.UZ40 (1) 


A A1 "7"7 /OA 

U.UI 1 1 \o) 


A A7A0 fQl 

u.uzua (y ) 


a aa 1 /; 
— U.UU10 (0) 


A AA01 //;! 

— U.UU53 (0) 


A AA"7/^ /"7A 
—U.UU /O ( /J 


C/ 


a m^n /7l 
U.UZ4Z (/) 


A Al f / /OA 

U.UI jo (o) 


A A 1 11 /Ol 
U.UI / / (5) 


A AA77 //;! 
— U.UUZ / (0) 


A AACC //;! 

-U.UU33 (0) 


A AA/1 1 /"7A 

-U.UU4Z ( /) 


r^o 


a fim /ol 
U.UZ / / (6) 


a a 1 /;n /oa 
U.Uloy (o) 


A A 7 O 1 { 1 Al 

U.UZal (1U) 


A AA7A //;! 

— u.uuzy (0) 


A AA7C /71 
— U.UUZ3 (/) 


A A 1 A*7 /"7A 
— U.U1U / ( /) 


cy 


a An? /ol 
U.UZ / J (5 ) 


A A1 ^£ /OA 
U.UI JO {<$ ) 


A A7 00 f 1 Al 
U.UZ65 (1U) 


A AACA t C\ 

— U.UUjU (0) 


A AAIO /71 
— U.UU35 (/) 


A AAAA 

—u.uuyu {/) 


r^i a 
C1U 


a A717 
U.UZ3Z ( /) 


A A1 ^ /OA 

U.UIjj (O) 


A A7 1 1 fQl 

u.uzi3 (y) 


A AA7"7 

— U.UUZ / (0) 


A AAC1 //;! 

— U.UU33 (0) 


A AA/^A /"7A 

— U.UUoU ( /J 


r^i 1 
CI 1 


a ai?< /ol 
U.UZ J J (5) 


U.UIZo (/J 


A A7£A { Al 

u.uzou (y ) 


A AAAO t C\ 

— U.UUUo (0) 


A AAC7 /71 
— U.UU3 / (/) 


A AA/^T /"7A 

— U.UUoZ ( /J 


ciz 


a m/ii /ol 
U.UZ43 (6) 


A A 1 /IO /'OA 

U.U14Z (o J 


A A7/1 1 fni 

U.UZ41 (y) 


A AA/1 1 i 

— U.UU41 (0) 


A AA/1/; /71 

— U.UU40 ( /) 


A AA^I /"7A 

— U.UUjj (/J 


CI j 


a flT)fl /71 

u.uzzy (/) 


A A1 1/1 /*7A 

U.U134 {/) 


A A717 /Ql 

u.uz3 / (y) 


A AA77 

— U.UUZ / (0) 


A AA7A //;! 

— U.UU /U (0 ) 


A AA/^A 

—U.UUoU {/) 


C14 


a a 1 oc i"7 \ 

u.uiyj ( I) 


A A1 "7"7 fQ\ 

U.UI / / (oj 


A A770 fQl 

u.uzzs (y ) 


A AAAO /XI 

u.uuuy (o ) 


A AACO //;! 

— U.UU36 (0) 


A AAO A 
— U.UU54 {/) 


CO 


A A 1 A7 /71 

u.uiyz ( /) 


A Aljff /0\ 

U.UIoj (o) 


A A7A/1 {Q\ 
U.UZU4 (5) 


A AAA1 //;! 

— U.UUU3 (0) 


A AA1 C //;! 

— U.UU33 (0) 


A AA*7C /"7A 
— U.UU / J ( /) 


r^i /; 

CIO 


n n 1 07 / 71 
U.UloZ (/) 


A A1 ^0 /'OA 
U.UI JO (5 J 


A A7 1 O /Ql 

u.uzio (y) 


A AAA7 if.\ 

U.UUU / (0) 


A AA17 //;i 
U.UU3Z (0 ) 


A AA/^ fl\ 
U.UUo J yl ) 


CI / 


A mnc /71 
U.UZU5 ( /) 


A A1 0"7 /'OA 
U.Ulo / {6 ) 


A A171 ( 1 Al 

U.U3Z3 (1U) 


A AA/1 0 //;! 

— U.UU45 (0) 


A AAAO /71 

—u.uuuy ( /) 


A AAOO /OA 

—U.UUoZ (oj 


r^i o 
CIS 


a mm ci\ 
U.UZU3 (1) 


U.UZjZ (y J 


A Al 11 ( 1 Al 

U.U311 (1U) 


A AA/1 1 /71 

— U.UU43 ( /) 


A AAA1 /71 

U.UUU3 ( /) 


A AAOA /OA 

—U.UUoU (oj 


ciy 


A A1 CO /Ol 

U.UZ35 (5) 


A Al Al /Q\ 

u.uiyi (o) 


A A7 1 £. i Al 

u.uzio (y) 


A AA/1 O //;! 

— U.UU45 (0) 


A AA7A /71 

— u.uuzy (/) 


A AACT /"7A 

-U.UUjZ (/) 


C20 


0.0199 (7) 


0.0161 (8) 


0.0262 (9) 


-0.0056 (6) 


-0.0056 (7) 


-0.0001 (7) 


C21 


0.0296 (9) 


0.0261 (10) 


0.0310(11) 


-0.0134 (7) 


-0.0100(8) 


0.0032 (8) 


C22 


0.0275 (9) 


0.0190 (9) 


0.0505 (14) 


-0.0079 (7) 


-0.0179 (9) 


0.0094 (9) 


C23 


0.0174 (7) 


0.0134 (8) 


0.0328 (10) 


-0.0033 (6) 


-0.0038 (7) 


-0.0042 (7) 


C24 


0.0266 (8) 


0.0163 (8) 


0.0281 (10) 


-0.0031 (6) 


-0.0039 (7) 


-0.0091 (7) 


C25 


0.0252 (8) 


0.0169 (8) 


0.0248 (9) 


-0.0021 (6) 


-0.0095 (7) 


-0.0070 (7) 


Geometric parameters (A, °) 












SI— 03 




1.4Zy_> (13) 


C8- 


-C9 


1.381 (2) 


SI— 02 




1.4350 (1Z) 


C8- 


-H8A 


0.9500 




SI— N3 




1 <C 1 1 <C /1 A\ 
l.OllO (14) 


C9- 


-C10 


1.400 (2) 


SI— C16 




1. / /y3 (lb) 


C9— H9A 


0.9500 




S2— C18 




1 "7 A IT /1 A\ 

i. /oiz (iy) 


C10- 


-Cll 


1.393 (2) 


S2— C15 




1. /135 (lb) 


C10— C13 


1.453 (2) 


S3— C22 




1. /1Z (3) 


Cll— C12 


1.387 (2) 


S3— C23 




1 777A f 1 7^ 

1. /Z /U (1 /) 


Cll- 


-H11A 


0.9500 




Ol— C14 




1.3301 (iy) 


C12- 


-H12A 


0.9500 




Ol— C13 




1.30/ (Z) 


C14- 


-C15 


1.447(2) 


Nl— C13 




1 7no 
1.2y8 (2) 


C15- 


-C16 


1.386 (2) 


Nl— N2 




1.409 (2) 


C16— C17 


1.417 (2) 


N2— C14 




1.298 (2) 


C17- 


-C18 


1.365 (2) 


N3— C19 




1.467 (2) 


C17- 


-H17A 


0.9500 




N3— C25 




1.477 (2) 


C18- 


-H18A 


0.9500 




CI— C2 




1.386 (2) 


C19- 


-C20 


1.510 (2) 
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p 1 p/: 
CI — Co 


1 /1n1 /1\ 
1.4U1 (2) 


P 1 TT 1 A 

CI — HI A 


U.yjUU 


pt pi 
C2 — C3 


1 i on /I \ 

i.joy (J) 


pt ni a 
Cz — rlZA 


n o^nn 
U.yjUU 


pi p/i 
C3 — C4 


1 1 Q1 /I \ 

l.Joz (3) 


pi ui a 
C3 — H3A 


A A^AA 

u.y:>uu 


p/i pc 
C4 — CD 


1.35Z (J) 


Q4 H4A 




C5 — C6 


1.403 (2) 


C5 — H5A 


0.9500 


C6 — C7 


1.484 (2) 


C7 — C12 


1.400 (2) 


C7 — C8 


1.405 (2) 


p.1 c 1 p.t 

Ui — M — U2 


1 1 A OA fQ\ 

i ly.&u {<$ ) 


p.1 c 1 \n 
U3 — M — JN3 


1 A*7 1 & fH\ 

1U /.Jo ( /) 


p.t c 1 mi 

U2 — M — JN 3 


1 /T7 £0 /"7\ 
1U /.OZ ( /) 


p.1 c 1 p 1 £. 
Ui — M — C16 


1 a*7 ^ ✓ q\ 
1U /.oo (o) 


p.t c 1 i 

Ul — M — Clo 


1U IAj ( /) 


Ml C 1 P 1 £L 

JN3 — M — Clo 


1 A£ T) / Q\ 

lUo.ZZ (o) 


n n ot 

C 1 0 — S>Z — C 1 J 


m 1 a /o\ 
VZ. 1U (5) 


PTl ci 

C22 — 53 — C23 


m m /a\ 

yi.yz (y) 


p 1 /i p. 1 rn 
C14 — Ul — CI J 


1UZ. /Z (1Z) 


/"ill M 1 MO 

Clo — JN 1 — JN2 


1 n^ i/i / 1 /n 
1UO.J4 (14j 


P 1 /I Ml M1 

C 1 4 — JN 2 — JN 1 


1AC *7t> 1 /I \ 

IUj.Yo (14) 


PI A Ml nr 

ciy — JN3 — C2D 


11/1 H C f \ 1\ 

114. /o (13) 


pin Ml C 1 

CIV — JN J — M 


121 . /4 (11) 


PT C Ml C 1 

C2D — JN 3 — M 


1Z1 .Z / (lZ) 


pt n p/; 
C2 — C 1 — Co 


1 in 7i /1 <c\ 
1ZU./1 (lo) 


pt P 1 Ul A 

C2 — C 1 — rl 1 A 


i ly.o 


P£ PI TT 1 A 

Co — C 1 — H 1 A 


lly.o 


pi pi pi 
CI — C2 — C3 


1 in cn / 1 o\ 
1ZU.DV (lo) 


p 1 pi ttt a 
CI — C2 — H2A 


1 1 n n 

ny. / 


pi pi ttt a 
C3 — C2 — H2A 


lift n 

llv. / 


p/i pi pt 
C4 — C3 — C2 


1 1 n i/i /1 i\ 

119.14 (17) 


p/i pi ui a 
C4 — C3 — H3A 


1 OA /I 

1ZU.4 


PT PI TTT A 

C2 — C3 — H3A 


1 TA /I 

1ZU.4 


PC P A PI 

CD — C4 C3 


1 TA "7/1 / 1 *7\ 
1ZU. /4 (1 /) 


PC P/I TT/I A 

CD — C4 H4A 


1 1 A £ 


PI P/1 T_T A A 

C3 — C4 H4A 


1 1 A £. 
1 lV.0 


p/i pc p/: 
C4 — CD — Co 


1 OA on ("I *7\ 

IZU.oy (1 /) 


P/1 PC TJC A 

C4 — CD — HDA 


1 1 A if 


n/: pc UC A 

Co — CD — HDA 


i i n /: 

i ly.o 


pi p/: pc 
CI — Co — CD 


I 1 *7 0*7 f\ /Z\ 

II /.o / (lo) 


PI p/; pt 

CI — Co — C7 


111 C/C/1C\ 

121.56 (15) 


C5— C6— C7 


120.56 (16) 


C12— C7— C8 


117.65 (15) 


CI 2— C7— C6 


121.74 (15) 


C8— C7— C6 


120.61 (15) 


C9— C8— C7 


121.50(15) 



pm TT 1 A A 

Cly — HlyA 


A AAAA 

U.yyUU 


/—i i r\ T T 1 nn 

Ciy — HlyB 


A nnnA 

U.yyUU 


nn poo 
CzU — Czi 


1 1C7 /"1\ 

1.3 j / (3) 


CZU — CZ 1 


1 A 1 Q f1\ 

i .4iy (3) 


Czl — CzZ 


l.JoJ (3) 


/ • -> i no 1 a 

Czl — hIZIA 


n n^nn 

u.y^uu 


POO TJ07 A 

CzZ — HZZA 


n ncnn 

u.y!>uu 




1 4QQ CW 

1 .477 \J } 


C24 — C25 


1.528 (2) 


C24 — H24A 


0.9900 


C24 — H24B 


0.9900 


C25 — H25A 


0.9900 


C25 — H25B 


0.9900 


p~7 rn uha 
C / — C 1 2 — rl 1 2A 


1 1 A A 

ny.4 


M 1 P 1 1 P. 1 

JN 1 — C13 — Ul 


1 1 T T 1 /I C\ 

1 12.21 (ID) 


M1 pii pin 
JN 1 — C13 — C1U 


1TA Ol /Ul 

12y.63 (16) 


Al P11 PI/1 

Ul — CI 3 — C1U 


I 1 H fit /1 A\ 

I I /.yD (14) 


M^> PU A| 

JN2 — C14 — Ul 


1 1 T A/1 ^1 C\ 

112.y4 (ID) 


Ml P 1 A PIC 

JN2 — C14 — C1D 


1 tt c/: /1C\ 
12/. D6 (ID) 


A| pu P1C 

Ul — C14 — C1D 


11A /1A A\ 

liy.4U (14) 


Pl<r P1C pu 

C16 — C1D — C14 


1 1 A C/1 / 1 C\ 

13U.D4 (ID) 


pit P1C 

C16 — C1D — S>2 


111 n /i t\ 
111.12 (12) 


PU P1C 

C14 — C1D — S>2 


i i o i /; /1 t\ 
116.16 (12) 


pic pu pn 
C 1 D — C 1 6 — C 1 / 


11T 11 /1/1\ 

112.11 (14) 


pic pu C1 
C 1 D — C 1 6 — 15 1 


it/: AT /11\ 

126.U / (13) 


pn p i /; ci 
CI / — Clo — M 


121.62 (13) 


pin pn pu 

C 1 a — C 1 / — C 1 6 


1 1 t it /;\ 
112.3 / (16) 


pio pn tj n * 
C 1 o — C 1 / — H 1 / A 


1 Tl O 

123.6 


pu pit un A 
C 1 6 — C 1 / — H 1 / A 


1 Tl O 

123.6 


pn pio ct 
CI / — C18 — S2 


1 1 T TA /I 1\ 

112.2y (13) 


pn pio ui o a 
C 1 / — C 1 5 — ti 1 5 A 


1 ti n 
123.y 


CT PI O ul O A 

S>2 — C 1 8 — H 1 oA 


1 ti n 
123.y 


mi pin ptpi 
JN3 — CIV — C2U 


1 AT OA ( 1 A\ 
1U/.6U (14) 


mi pm ui n a 
JN 3 — C 1 V — H 1 y A 


1 1 A 1 
11U.1 


PTA Pin TJT10A 

C2u — c i y — h i y a 


1 1 A 1 
11U.1 


mi pin Tjrino 
JN3 — ciy — HiytS 


1 1 A 1 
110.1 


pta pin Tjrino 

C2u — c i y — h i y B 


1 1 A 1 
11U.1 


in n a pm in nn 

h i yA — c i y — h i yu 


1 AO C 

108.5 


PTl PTA PT1 

C23 — C2U — C2 1 


111 T 1 /I T\ 

113.21 (1 /) 


PTl pta pin 

C23 — C2U — c i y 


1 TT A 1 { 1 £\ 

122. Ul (16) 


PT1 pta pin 

C2 1 — C2U — c i y 


1 T/l T 1 /I T\ 

124. /I (1 /) 


PTT PTl PTA 

C22 — C2 1 — C2U 


1 1 T 1 1 /1 A\ 

112.31 (iy) 


PTT pt 1 ml A 

C22 — C2 1 — HZ 1 A 


1 Tl O 

123.6 


PTA PT1 1111 A 

C20 — C2 1 — H2 1 A 


123.8 


C21— C22— S3 


111.67 (16) 


C21— C22— H22A 


124.2 


S3— C22— H22A 


124.2 


C20— C23— C24 


125.40 (15) 


C20— C23— S3 


110.88(14) 
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/^n PQ TJQ A 

Cy — C 0 — hi o A 


i m t 

i iy.z 


PO /I poi c-5 

Cz4 — Cz3 — b3 


1 n /zo ( 1 1\ 
1Z3.0O (13) 


p*7 po iio a 
C / — Co — hloA 


l ly.z 


Pll PO /] PTC 

Cz3 — Cz4 — Czj 


1 AO OO / 1 A\ 

lUo.oo (14) 


PQ pn pi A 

Co — Cv — C 1 U 


1ZU.UZ (10) 


p-11 p-l/l TTT/1 A 

Cz3 — C24 — hlZ4A 


1 AA A 

luy.y 


po r^Ci i m a 
Co — Cy — hlVA 


1 ia n 
1ZU.U 


p~> C po /I I n,l A 

Czj — Cz4 — hlZ4A 


1 AA A 

luy.y 


Pin pn i m a 
C 1 U — C V — rly A 


1 OA A 

1ZU.U 


POI p-i/i UT/ID 

C23 — C24 — hlZ4r> 


1 AA A 

luy.y 


pi i pm pn 
CI 1 — C1U — cy 


1 1 A T7 /1 C\ 

lly.z / (Id) 


PTC PO /I IIO 1 I) 

Czj — C24 — hlZ4r> 


1 AA A 

luy.y 


pi i pm pi i 
CI 1 — C1U — CI J 


1 OA OA / 1 C\ 

izu.oy (i!>) 


I I o 1 A PO /I IIO 1 1D 

hlZ4A — C24 — hlZ4r> 


1 AO 1 

lUo.3 


cq no n ^ 


1 1 Q R4 n M 

1 1 7.ot ^ 1 Jf 


mi p?c P74. 

IN J LZJ tZt 


1 OQ 48 n ?,\ 
i U7.H0 \ 


C12 — Cll — CIO 


120.28 (15) 


N3 — C25 — H25A 


109.8 


C12 — Cll — H11A 


119.9 


C24 — C25 — H25A 


109.8 


CIO — Cll — H11A 


119.9 


N3 — C25 — H25B 


109.8 


Cll — C12 — C7 


121.25 (16) 


C24 — C25 — H25B 


109.8 


Cll — C12 — H12A 


119.4 


H25A — C25 — H25B 


108.2 


pi 1 \T 1 "NTT P 1 A 

CI 3 — JN 1 — JNZ — C14 


A 1 /")\ 

-0.1 (2) 


CI 5 — Ul — Cl^l — CI J 


1 "7£ 10 H C\ 

1 /O.lo (1 J) 


r\i C 1 Ml l' ' 1 Q 

<J3 — b 1 — JN 3 — C i y 


103. yo (iz) 




—1 /y.3y (io) 


P,0 C 1 XTO p 1 Q 

<JZ — b 1 — JN 3 — c i y 


11 7C ^1 C\ 

33. Id (1 j) 


Ul — CI 4 — CO — Clo 


A C (1\ 

4.5 (3) 


P 1 £ CI Ml p 1 A 

Clo — bl — JN 3 — ciy 


O 1 AA f \ A \ 
-Ol.Uy (14) 


JN 2 — C 1 4 — C 1 J — 52 


C A (1\ 

5.9 (3) 


<J3 — bl — JN3 — CZJ 


1 1 AA ( 1 /1\ 

-33. yU (14) 


Ul — C14 — CIS — »2 


1 *7A 1 A ( 1 T\ 

—1 /U.ly (iz) 


PiO ci \T1 p'-ir 

Oz — b 1 — JN 3 — Cz j 


1 £ ,41 11 o\ 

— 104.1 1 (IZ) 


C 1 a — s2 — C 1 5 — C 1 o 


A 11 f \ A \ 

— U.3Z (14) 


P1 C CI Ml pif 

C 1 o — b 1 — JN 3 — CZ j 


O 1 A/i C\ A\ 

ol .U0 (14) 


C 1 5 — i>2 — C 1 J — C 14 


1 *7C 1C /1 C\ 

1 /j.3j (1 j) 


p/: pi p ~> pq 

Co — CI — Cz — C3 


1 1 /"I \ 

1.2 (3) 


pn pic pit pn 
C 14 — C 1 5 — C 1 o — C 1 / 


1 HA / 1 0\ 

-1 /4.0Z (lo) 


p i pi pi p/i 
C 1 — Cz — C3 — C4 


-) /" pl\ 

-2.6 (3) 


co pi c pi/; pn 
S2 — C 1 5 — C 1 0 — C 1 / 


a 1 if /1 n\ 

u.10 (iy) 


PO pQ p A PC 

Cz — C3 — C4 — C j 


1.6 (3) 


pn pir pu ci 
C14 — CIS — Clo — M 


5.0 (3) 


p-} p /i pc p /; 

C3 — C4 — C j — Co 


A O (1 \ 

U.o (3) 


CO pi c pi<r C1 

52 — C 1 j — C 1 6 — o 1 


1 *7A A A / 1 A\ 

1 /y.yy (1U) 


PI pi p/r pc 

Cz — C 1 — Co — C j 


1.2 (3) 


p.i ci pi/; pi c 
Ui — Si — C16 — C15 


"7 1 CiC /1 T\ 
— / 1 .JO (1 /) 


PI pi p/r p-7 

Cz — CI — Co — C / 


1 "7*7 Q A ( 1 £\ 

— 1 / /.M (10) 


P.O C1 Pli pic 

U2 — al — Clo — CIS 


C O "7/1 /1 T\ 
JO. /4 (1 /) 


P/i pc ( pi 

C4 — C J — CO — C 1 


-2.2 (3) 


JN J — M — Clo — CI J 


1 "71 /^Q ^1 C\ 

1 /3.oy (i j) 


P/i pc p/; p-7 

C4 — CD — Co — C / 


1 /O.J / (lo) 


p.i ci pi/c pn 
(JJ — M — C16 — CI / 


1 AO 1 C / 1 /i\ 

IUo.Zj (10) 


PI P/T p-7 P 1 0 

CI — CO — c / — C1Z 


— zz.y (3 ) 


p.o ci pk pn 
U2 — Si — Clo — CI / 


101 f \ G\ 

— 1Z1.4J (Ij) 


( p>r p-7 pin 

C j — CO — C / — C 1 Z 


i CQ A 1 /1 
1 JO. 41 (1 /) 


mi ci r^^n 
JNJ — M — Clo — CI / 


/: CA /1 

— O.jU (1 /) 


PI P/T p-7 pQ 

CI — CO — C / — Co 


1 C£ 01 /i n\ 
1 jO.oZ (1 /) 


pi r pi/; r*~\n pie 
C 1 J — C 1 0 — C 1 / — C 1 5 


0.1 (2) 


PC p/; p-7 po 

CD — Co — C / — Co 


->1 n si\ 

-21.9 (3) 


ci pi/: pn pio 
a 1 — C 1 6 — C 1 / — C 1 S 


1 *7A /;a /1 /1\ 

—1 /y.oy (14) 


pi o p-7 po pn 

c i z — c / — Co — cy 


1 1 (1\ 

-1.2 (3) 


pi<r pn pin CO 

C 1 6 — C 1 / — C 1 5 — a2 


-0.4 (2) 


p/: p-7 po pn 

Co — c / — Co — cy 


1 *7A 1 C /I "7\ 

l /y.l J (1 /) 


pic co pio pn 
C 1 5 — S2 — C 1 5 — C 1 / 


U.41 (10) 


p-7 pq pn pm 

c / — Co — cy — c i u 


A A (1 \ 

0.9 (3) 


poc Ml pm POP! 
C25 — JN 3 — C 1 9 — C2U 


CA Ol /1 0\ 

jU.oZ (lo) 


po pn pm pi 1 
Co — cy — C 1 U — C 1 1 


A 1 f1\ 

U.3 (3) 


C1 mi pin POP! 

b 1 — JN 3 — C 1 9 — C2U 


1 /I C AC ( 1 T\ 

— i4j.yj (iz) 


po pn pm pn 
Co — cy — C 1 U — C 1 3 


1 *7 A CO / 1 *7\ 

-i /y.jo (1 /) 


mi pin POP! POl 

JN 3 — C 1 9 — C2U — C23 


1 £ 1 /">\ 

-lo.l (Z) 


pn p i n p 1 1 pi -> 
cy — C1U — Cll — C1Z 


1 1 f1\ 

-1.1 (3) 


mi no no poi 
JN 5 — C 1 y — C2U — C2 1 


1 £A /^C / 1 

IOU.Oj (10) 


pi i /^in pi i pn 
CI 3 — C1U — Cll — Clz 


1 *70 *7"> / 1 T\ 
1 /O. 11 (1 /) 


poi pin poi poo 
C23 — C2U — C2 1 — C22 


A A 0\ 

0.9 (2) 


pin pi i pn p-7 
C1U — Cll — ClZ — C/ 


U.o (3) 


pin pon poi poo 
C 1 9 — C2U — C2 1 — C22 


1 "7£ AA ( 1 £\ 

—1 /o.uy (io) 


PQ p-7 pn P11 

Co — C / — C 1 Z — C 1 1 


A 1 il \ 

U.3 (3) 


pon poi poo ci 
C2U — C2 1 — C22 — 53 


-0.7 (2) 


( p-7 pn P 1 1 

CO — C / — C 1 Z — C 1 1 


1 7Q AO (\ £\ 

i /y.yo (io) 


r^oi ci rn r^oi 
C23 — o 5 — C22 — C2 1 


A IG /1 C\ 

u.zy (i j) 


XTO "NT 1 P 1 1 Pi 1 

JNZ — JN 1 — CI 3 — <J1 


-0.2 (2) 


poi pon poi pii 
C2 1 — C2U — C23 — C24 


1 0"0 A O / 1 /i\ 

—1 /o.4o (10) 


ivn m 1 pi i pm 

JN2 — JN1 — C13 — CIO 


1 "7 A AA / 1 "7^ 

-179.90 (17) 


Pin pon poi po/i 
C 1 9 — C20 — C23 — C24 


1 /I /o \ 

-1.4 (3) 


C14— Ol— C13— Nl 


0.41 (19) 


C21— C20— C23— S3 


-0.71 (19) 


C14— Ol— C13— CIO 


-179.86 (15) 


C19— C20— C23— S3 


176.41 (13) 


Cll— CIO— C13— Nl 


10.6 (3) 


C22— S3— C23— C20 


0.25 (14) 


C9— CIO— CI 3— Nl 


-169.55 (18) 


C22— S3— C23— C24 


178.07 (15) 


Cll— CIO— C13— Ol 


-169.08 (15) 


C20— C23— C24— C25 


-12.7 (2) 
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C9— CIO— CI 3— Ol 
Nl— N2— CI 4— Ol 
Nl— N2— CI 4— CI 5 
C13— Ol— C14— N2 



10.8 (2) 
0.4 (2) 
-175.96 (17) 
-0.48 (19) 



S3— C23— C24— C25 
C19— N3— C25— C24 
SI— N3— C25— C24 
C23— C24— C25— N3 



169.83 (12) 
-67.81 (18) 
128.87 (14) 
43.51 (19) 



Hydrogen-bond geometry (A, °) 
D—H-A 
C24— H24A-N1' 
Symmetry codes: (i) x, y—\,z. 



D — H 
0.99 



H-v4 
2.52 



D-A 
3.417 (2) 



D—H-A 
150 
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